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The present invention relates generally to fin- 
ishing varnishes for lithographie inks and more 
particularly to novel improvements in those fin- 
ishing varnishes which are applied over wet 
lithographic inks printed upon various web or 
sheet materials especially sheet metal, such as 
tin plate, terne Plate, enameled Sheet metal, etc. 
and to a method of wet ink varnishing in which 
the ink pigment is flocculated on application of 
the varnîsh to a freshly lithographed sheet, and 10 
thereby preventing bliiding or ridging of the ink. 
For many years it bas been the practice, for 
example, in the decorated or lithogrphed sheet 
metal container art, to pass freshly lithographed 
metal sheets thzu 0verts for the purpose of drying 15 
the lithographie !nk printed thereon belote ap- 
plying the flnishing varnish which constitutes the 
final coating operation. Finishing varnishes are 
used to protect the lithographed surface and to 
improve its appearance by producing a hard, 20 
protective and glossy flnish. 
Later, attempts 'werc ruade to economize these 
operations by applying the wet flnishing varnish 
directly over the wet ink and then passing the 
web or sheet thus coated thru the drying 0vert, 
thus drying both the wet ink and the Wct varnish 
coats in a single operaton. Thls process is 
known in the art. as wet varnishing or wet ink 
varnishing. It saves .COnsiderab!e rime and 
labor and would bave inany advantages if it were 
completely successful. However, the results ob- 
tained are unpredictable and bave been far from 
satisfactorily uniform. It bas been partlally 
successful with only a relatively few finishing 
varnish formulations. In addition fo restricting 35 
the use of many desirable and commercially 
quired varnish formulations, the main difliculty 
bas been inferior appearance/such, as lack of 
Sharpness and lack of gloss in the flnished litho- 
graphed product. More speciflcally, the inferior 40 
appearance is due to the bleeding or running of 
the ink under the leveling action of the varnish 
coating, the ink flowing away from the printed 
areas at the edges; also the ink flows into macro- 
scopic ridges or waves in the more solid areas 45 
thereby producing a motled and/or raised 
fect. 
After extensive observations, experiments and 
tests conducted over a considerable period of 
rime, I discovered the causes or reasons for these 50 
undesirable results. I round that they are due 
to certain physico-chemical phenomena-sirnilar 
to those which occur in the process of detergenc. 
By experimenting with a great :many .different 
varnishes and inks, applyingach varnish 
given ink- and conversely applying a given varnish 
over each of a series of diSe_ _re_ n$ inkç n_d .o 
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mixing the respective inks .and varnishes .and 
observing them microscopically I round ttiat in 
all cases of failures there occurred .a local more- 
ment of the ink film similar in action to that 
detergenc or washing awgy and that thê 
ment partie!es of the'ink.film were alwaYs 
floccuated. Close examinationrevealed that the 
two undesirable phenomena, i. e. bleeding or run- 
ning and ridging or waving are the saine in prn- 
ciple, each bëing the result Of a disturbance or 
movement of the ink as leve!ling of he. flnishing 
varnish occurs. I also round that in all cases 
where bleeding and ridging did hot occur, the pig: 
ment was alwáys flocculated and where these uni 
desirable phenomena did occur the Pigment Was 
always in a state of deflocculation. 
Upon discovering the reason or cause of the 
trouble, i. e. deflocculation of the ink pigment,. 
 I started the search for a proper remedY. If 
occurred to me that the difliculties c0uld proba: 
bly be overcome by searching out and utflizing 
lithographie inks and flnishing :¢arnihes. vÏih 
are completely or at least substantially immis: 
cible. I soon discovered that this approach to 
the Solution of the pr0blem was impracticàl in 
view of the present state of the art. The film 
forming materials used in both inks and varnishes 
are usually essentially of the saine general nature, 
i. e. both may be ruade from drying oils with or 
without resins or the flnishing iarnish usually 
contains a solvent which is also a solventfor 
the ink vehicle. Therefore, this method 0f 
proach would be successful only with very few 
and very carefully selected materials. This would 
severely limit the choice of materials .from which 
the inks and fmishing varnishes could be ruade. 
Since commercial requirements make it impëa- 
tire to bave as wide a rangè of .materials avafl- 
able as possible for use in this process, I searched 
for other means of solving the problem. 
Next I thought of producing a fl0cculated fluk 
by incorporating a flocculating agent in the ink 
during ifs manufacture. This method also 
proved impractical because an ink strongly 
flocculated belote printing possesses certain 
desirable characteristics which make i/ difficult 
fo handle in the printing presses. 
I then discovered that aH the desirable results 
from a commercial use standpoint can be best 
secured by the incorporation of a flooculating 
agent or a combination of floccùlants in a flnish- 
ing varnish which on contact with the wet litho«  
graphc ink positively induces a strongly floccuï 
lated sructure in the ink pigment and prevents 
bleeding or ridging of the ink when th e varnsh 
is applied over the wet ink. 
Water and certain water soluble 0rganic Sub 
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nce$ re laown to lnoEuce fioccuIatlon  
tem of sod in orgc vehicles. Starting with 
ts general owlee I experimented wih a 
eat number of lely mateals to tes their 
suitabfli for my seciflc purse. I OEscovered 5 
tha wle such flocculaing materials corne ïrom 
vario chemical cluses or grous the suitable 
and successfoE ones, respectve of their varying 
checal comion, ately group them- 
sels der a coon cls which can be de- 10 
ed by thelr coon physical charteristics. 
TheY mt all be lids ey must all be sub- 
soEnay iscible or af leas of a very 
ortier of miscibity with he i vehicle-h- 
ing vash system. e term «miscible" is 15 
ed in a lative sexe. They mt alI be polar 
compatis. 
Polar comun are those n wch the force 
utg the ams  the chemcal bond is the 
electrostatic atractton between opposltely 
charged partîcles. Ts electrostatic attrac- 
on fs present in iozable compoun and n 
comunds havg electrostatc dissyetry or 
oppoeitely charged oups in their spatial struc- 
te. 
scible liqui are those wherein one q- 
d will hot blend or ssolve  anoher or will 
blend or ssolve only 0 a very limited degree, 
such tha when they are poured together 
tinc or separa Iayers or phases resul. Ab- 30 
solute scibihty may be said  be non-ex- 
ten and may be assumed 0 be useless as a 
occant since this wod ply absolute im- 
scibility with the oher liquids in the wet var- 
sh system. "mcible" in coection with 
the present invention refers fo a relatively 
ortier of miscibity  the ink vehicle-nishing 
vamish system. e force of uocculation in- 
duced by Immiscible-hquids decreases as mis- 
cibility increases.. 40 
d nally thesë materias mus be incoo- 
rated In the finishing varnish in certain percent- 
ages by weight, which vary with different var- 
sh compositions and ink compositions, which 
percenages will be effective in inducing imme- 45 
ate occulation of the pigment  the Htho- 
grapc ink. 
ile iiscibility or substantial iIsciMliy 
of the flocculatg liqui Is a necessary char- 
acteristIc I discovered tha becae of the low 50 
ortier of miscibity of these compounds this 
desirable characeristic is compaed by the 
phenomenon of sometimes establishing a 
phase system in the fishi varsh. There- 
fore it is sornettes necessary tha the immis- 55 
cible occulant be rendered suciently accessible 
fo the Hthoaphic pment so tha if can corne 
into intimate contact th said pigment where- 
bY if Increases the interfacial ension between 
the pient sface and ink vehicle, which wiH 60 
rest in eate, stronff occulation of the 
Hthograpc Ink pigment. I solved this prob- 
lem by introducin a coupling agent or mutual 
solvent into the vamish composition. e cou- 
pn agent or mutuaI solvent must be miscible 65 
with the i vehicle, the varsh vecle and the 
flocculant. e fction o the coupling agen 
or mutual solvent is fo mainain the varsh- 
floccant mture in a single continuous phase 
before application of the varnish fo the inked 
surface and further 0 continue fo maintain a 
single Iiquld phase when such mixture is 
plied fo the wet i so that the occulan can 
realy netrate the ink vehIcle In order to gain 
accss fo he ink pient. ere a certain 

solvent already in the varnlsh composition fs 
capable of functioning as a coupling agent, no 
additional or a lesser amount of coul!ing 
is required. - 
Arnong the iïocculanf which I hve found 
tobe satisfactory are: 
(1) Water 
(2) Alkanols of from one fo three carbon atoms 
inclusive such as methanol, ethanol, isopro- 
panol, normal propanol 
(3) Lactic +acid (commercial U. S. 1 . grade) 
(4) Formamîde 
(5) Dihydric alcohols of from two to four car- 
bon atoms inclusive, such as: Ethylene gly- 
col, propylene glycol, trimethylene glycol, di- 
ethYlene gIycol, etc. 
(6) Glycerol 
For the purpose of the present invention I pre- 
fer fo emphasize water. 
AI1 of the flocculants which I round fo be .sat- 
isfactory including those specifically mentioned 
corne under the definition "relatively oil immis- 
cible, wgter soluble polar llquids." The word 
«o[I" in-ths defmition, for the purpose of my 
invention, means the water insoluble oil, rèSin 
or other film forming materials constituting the 
vehicle of Mthographic inks. My extensive ex- 
periments and tests conclusively show that no 
material or compound which dces hot corne un- 
der this definition functions as a satisfactory 
fiocculant and conversely aH materials or com- 
pounds which do answer thls deflnition are good 
flocculants. Water falls under the classifica- 
tion of relatively oil immiscible water soluble 
polar liquids. 
Vrater, with or without coupling agents, 
incorpirated into the fmishing varnish .formu- 
lation, in such percentages by weight of com- 
plete finishing varnish as will result in the re- 
quired or optimum flccculatlon in the wet ink 
film. 
The percentage of floccùlant reqtùred varies 
in accirdance with the particular varnish com- 
position in which if fs fo be embodied. If varies 
in accordance with the flocculating force or 
abi]ity of the particular flocculant itself. And 
if may vary in accordance with the particulaç 
lîthographic ink pigment which if is to floccu- 
late. For example, I bave round that milori 
blue requires a higher percentage of flocculant 
than any other lithographlc ink pigment, and 
that when bleeding and ridging of this pigment 
fs stopped, bleeding and ridging of all other 
ment also is controlled. . 
The requlred percentage of lïocculant in ech 
commercial formulation of finishlng varnish for 
stopping either bleeding or ridging can be rcad- 
ily deterrnined by the fol!owing methods: 
The method consists of preparing several 
aliquots of a given varnish, keeping one_aliquot 
free of flocculating agent as a control, and add- 
Ing progresslvely Increasln amounts of lïoccu 
lating agent or mixture of lïocculants, and cou- 
pling agent when necessary, to the remainder: 
A particular Ink fs rolled onto a strip of white 
enameled tin plate, leaving a sharp, white un- 
inked margin. One strip of wet-inked plate fs 
dipped (white margin down) into each varnish- 
fiocculating agent mixture, and then allowed fo 
drain. Bleeding, ff present, wil! readfly be 0b- 
served agairt the background of the white 
enameL 
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To determine whether ridging .is overcome, the 
preparation of finihing varnish-ïïocculting 
agent aliquots an rolling of a particulax nk 
on  strip of white enameled ruerai plate 
identical with the procedure descrbed under 
bleedng. owever, istead of dipping thê strip 
of wet-inked-tin plate into the varnish, the var- 
nish is .apptied over the wet .ink bY means .of 
a follet. The .plate remains fiat at all rimes 
during this procedure. Ridging, if it 0ccurs, 
can best ,be observed by looking-af the ink from 
a 90 degree .angle. 
I bave found that water is a very effectîve flot- 
15 
culant in percentages of from about 2 to 10 per 
cent, but the practical range (which may be con- 
sidered the critical range) is wider and extends 
from about 1.0 per cent to 12 per cent, depending 
upon the varying factors heretofore mentioned. 
Where a coupling agent or mutual solvent 
required, I round that the most sgtisfactory 
compounds are those which bave a group that 
water-like ïn character or which mgy be Saîd to 
impart water soluble characteristics. The most 
desirable coupling agents all bave a free organic 25 
hydroxyl or alcohol group or an acetylated alco- 
bol group and all corne under the classificaions 
of aliphatic alcohols and glycol monoethers or 
acetates of the latter. They may be graphlcally 
represented by R(O)R' in which Ris a straight 
chain aliphatic carbon chain of four (4) to 
eight (8) carbon atoms or a glycol monoether in 
which both the glycol and ether portions of the 
molecule bave from two (2) to four (4) carbon 
atoms, and R' is a hydrogen atom or an acetate 35 
radical. 
The following are suitable as coupling agents 
either singly or in combination for all my pur- 
poses. 
Butyl alcohol (butanol) 
ttexyl alcohol (hexanol) 
Octyl alcohol (octanol) 
Ethylene glycol monobutyl ether (Butyl Cello- 
solve) 
Ethylene glycol monoethyl ether (Cellosolve) 
Diethylene glycol monobutyl ether (Butyl Car- 
bitol) 
Acetic ester of diethylene glyco! monobutyl ether 
(butyl Carbitol acetate) 
The film forming materials from which metal 
decorating flnishing varnishes are generally pre- 
pared and with which the principles of the pres- 
ent invention may be successfully employed 
clude: ,5 
A. POLYESTEI POLYMERS 
AlIyg resns 
Alkyd resins formed by the reaction of poly- 
hydric alcohols and polybasic carboxylic acids 
and their anhydrides, modified with non-drying, 
semi-drying or drying oils, with or without rosin, 
with or without mono or poly-functional phenolic 
bodies. C5 
1, 72.0 % Soya modified alkyd solution 50 % solids " 
(film former) 
2.9% Water (flocculant) 
25.1% Diethylene glycol monobutyl " ether 
(coupling agent) 70 
2. 73.5% Phenol-aldehyde modified alkyd Solu- 
tion 50% solids (film former) 
3.0% Water (fiocculant) 
23.5% Diethylene glycol monobutyl ether 
(coupling agent)  75 

Polyrn.ers o! dibasc acig esers ol unsauraeg 
monohygric alcohols 
3. 29.6 % Diallyl phthalate (solid) (film former) 
29.6 % Aeetic ester of iiethylene glyc01 mono- 
butyl ether (resin .solvents) 
.14.8% Diacetone alcohol 
8. % Water (fiocculant) 
22.2% Diethylene glycol monobutyl ether 
(coupling agent) 
10 
Vinyl ester polymer"s 
4. 16,5% Vinyl acetate (solid) (film former) 
24,7 % NIethyl is0butyl ketone resin 
13,7% Isophorone j solvent 
9.9% Water (fiocculant) 
35.2% Ethylene glycol monoeghyl ether (cou- 
pling agent) 
5. 19.7.% Vinyl acetate .(solid) (film former) :. 
29.6% .NIethyl isobutyl ketone ] . . / 
20 16.4 % Isophorone /resta sovens 
8.0% Water <fiocculunt). 
26.3 % Diethylene glycol -monobutyl ether 
(coupling agent) 
B. RESINOUS POLYETHERS O POLYHY- 
DlOXY COMPOUNDS 
Allyl ethers Of polyhydroxy compounds 
1. 33.0% Allyl-starch (solid) (film former) 
28.7% Toluëne (resin solvent) 
6.6%. Water (fiocculant) 
31.7 % Diethylene glycol m0nobutyl ether 
(coupling agent) 
C. CONDENSATION POLYMEIS O1. ALD,- 
HYDES AND AMINES 01% ALCOHOLS 
Alkylated reaction prodUcts of amines, such as 
urea or melamine and an aldehyde, such as form- 
aldehyde. 
40 1. 80.0% Melamine aldehyde resin solution 50% 
solids (film former) 
3.2 % Water (fiocculant) 
16.8% Diethylene glycol monobutyl ether 
(coupling agent) 
45 2. 82.0 % Urea-melamine aldehyde resin solution 
50% solids (film former) 
3.3 % Water (fiocculant) 
14.7% Diethylene glycol monobutyl ether 
(coupling agent) 
Condensation polymer o] a polgvinyl alcohol and 
aldehydv 
3. 6.7 % Po]yvinyl butyral (solid) (film former) 
43.9% Butanol (resin solvent) 
2.7% Water (fiocculant) 
46.7 % Ethylene glycol monobutyl ether (cou- 
pling agent) 
4. 6.7 % Polyvinyl butyral (solid) (film former) 
43.2% Butanol (resin solvent) 
3.9% Water (fiocculant) 
46.2% Ethylene glycol monobutyl ether (cou- 
pling agent) 
D. COPOLYMEI% OF VINYL HALIDE AND 
VINYL ESTER 
Vnyl chloride-vinyl aceae polymer 
1. 14,.4% Vinyl chloride-vinyl acetate (solid) 
(film former) 
25,2% NIethyl isobutyl ketone | 
21.5% Xylene [resin Solvents 
10,8% Isophorone 
2.9% Water {fiocculant) 
25.2% Diethylene  glycol m0nobutyl èttïe 
(couping agent). " 
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- E. ROSIN MODIFIED OLEOIESINOUS 
" VARNISH 
i. 63.6% Oleoresinous varnish 70% solids (film 
former) 
2.6% Water (fiocculant) 
33.8% Diethylene glycol morobutyl ether 
(coupling agent) 
The formulae cited are typical eXamp!es of my 
inventions. Many more could be added. 
A lubricant may be added fo the finishing var r 
nish if the sheet metal is tó be subjected fo fab- 
ricating processes after lithographing. The ad- 
dition of a lubricant (which is optional) will, of 
course, vary the indicated percentages of ingredi- 
ents to a slight degree. Customarfly, the lubri- 
cant is added in the form of asolution and the 
amount is regulated so that the lubricant solids 
are equivalent t5 approximately 2 to 4 Per cent 
of the resin solids in the firdshing varrdsh. 
The inclusion or exclusion of a lubricating 
'terial bas been round to be without effect on the 
pigment fiocculating ability of the water. 
The finishing varnish may be prepared with- 
out regard fo whether the entire film former is 
manufactured in a single operation, or if a "hard" 
resin is rst formed and then combined with a 
drying off in a varnish kettle or if a solid resin 
dissolved in solvents. Further, these groups of 
film folzners may be used singly, or in any com- 
patible combination, dePending on the film char- 
acteristics desired. Any one skilled in the art of 
varnish making will be able fo prepare the vari- 
ous varnishes which may be used in connection 
with my disclosed invention. 
The above examples are for the purpose of il- 
lustrating the essential spirit of the present in- 
vention that is to say the finishing varnish is 
formulated in such a manner as fo enable the 
same to induce a fiocculated structure in the 
lithographic ink. 
My extensive experiments conclusively indicate 
that the finishing varnishes covered by the inven- 
tion hereinbefore described may be applted over 
any and all wet lithographic inks composed of 
organlc and/or inorganic pigments dispersed in 
a drying off and/or resin modified drying off 
and/or other ink vehicles such as are ordinari]y 
used in lithography, especially metal lithography. 
If is thought that the invention and many of 
its attendant advantages wfll be understood from 
the foregoing description, and if wfil be apparent 
that various changes or modifications may be 
made in the compositions described without de- 
parting from the spirit and scope of the inVen- 
tion or sacrificing all of ifs material advantages, 
the compositions hereinbefore described being 
merely a preferred embodiment thereof. 
I claire: 
1. A finishing varnish for application over wet 
lithographic ink, said varnish consisting of an 
alkyd resin admixed with a drying off as a film 
forming ingredient, a volatile organic solvent for 
said ingredient, 1 to 12 per .cent based on the 
weight of the firdshed varnish of water as an ink 
pigment fiocculant, said volatile solvent being 
miscible with the ink vehicle and containing 
sufficient coupling agent selected from the class 
consisting of unsubstituted monohydric alkanols 
having from 4 fo 8 carbon atoms and glycol 
monoethers in which the glycol portion of the 
molecule bas from 2 fo 4 carbon atoms and one 
free hydroxyl group andthe other hydroxyl group 
etherified with an aliphatic hydrocarbon chain 

8 
having from 2 fo 4 carbon atoms, fo maintain the 
ingredients in a single liquid phase. 
2. A finishing va.rnish for application over wet 
lith0graphic ink, said finishing varnish consist- 
5 ing of an orgardc solvent soluble alkyd resin as 
a film forming ingredient, 1 to 12 percent by 
weight based on the finished varnish of water as 
an oil immiscible-water soluble polar liquid ink 
pigment fiocculating agent, a volatile organic sol- 
1{} vent for said resin and said fiocculating agent, 
said volatile solvent being miscible with the ink 
vehicle and containing sufficient coupling agent 
selected from the group consisting of unsubsti- 
tuted monohydric alkanols having from 4 fo 8 
15 carbon atoms and glycol monoethers having from 
2 fo 4 carbon atoms in the glycol portion of the 
molecule and having one free hydr0xyl group 
and the other hydroxyl group etherified with a 
hydrocarbon substituent having from 2 fo 4 car- 
-0 bon atoms, to maintain the ingredients in a single 
.liquid phase. 
. 3. A finishing varnish for application over web 
lithographic ink, said finishing varnish consist- 
ing of an organic solvent soluble synthetic resin 
25 selected from the group consisting of alkyd resins, 
polymerized dibasic acid esters of unsaturated 
monohydric alcohols,  organic acid po]yvinyl 
esters, resinous polyethers of polyhydroxy com- 
pounds, resinous condensation polymers of amines 
3{} and aldehydes, resinous condensation polymers 
of polyvinyl alcohol and aldehydes, and copoly- 
mers of vinyl halides and organic acid vinyl 
esters as film forming ingredients, 1 fo 12 percent 
by weight based on the finished vanish of wa'er 
35 as an off immiscible-water soluble polar ]iquid 
ink pigment fiocculating agent, and a volatile 
organic solvent for said resin and said fiocculat- 
ing agent, said volatile solvent being miscible with 
the ink vehicle and containing sufficient glycol 
{} monoether having from 2 to 4 carbon atoms in 
the glycol portion of the molecule and having 
one free hydroxyl group and the other etherified 
with a hydrocarbon substituent having from 2 
to 4 carbon atoms, fo maintain the ingredients 
45 in a single liquid phase. 
4. A finishing varnish for application over wet 
lithographic ink, said finishing varnish consist- 
ing of an 0rganic solvent soluble synthetic resin 
selected from the group consisting of alkyd resins, 
50 polymerized dibasic acid esters of unsaturated 
monohydric alcohols, organic acid polyvinyl 
esters, resinous condensation DOlymers of amines 
and aldehydes, resinous condensation polymers 
of-aldehydes and polyvinyl alcohol and copo]y- 
55 mers of vinyl halides and organic acid. vinyl 
esters as film forming ingredien';5s, 1 to.12 percent 
by weight based on the finished varnish of water 
as an oil immiscible-water soluble fiocculating 
ô0 agent, and a volatile organic solvent for said 
resins and said fiocculating agent., said volatile 
solvent being miscible with the ink vehicle and 
containing sufficient unsubstituted monohydri.c 
alkanol having from 4 to 8 carbon atoms to main- 
65 tain the ingredients in a single liquid phase. 
5. A finishing varnish for application over wet 
lithographic ink, Said finishing varrdsh consist- 
ing of an organic solvent solubl e synthetic resin 
seected from the group consisting of alkyd resins, 
70 polymerized dibasic acid esters of unsaturated 
monohydric alcohols, organic acid polyvinyl 
esters, resinous condensation polymers of amines 
and aldehydes, resinous condensation polymers 
..of aldehydes and polyvinyl alcohol, and copo]y- 
75 mers of vinyl halides and organiC acid vinyl 
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esters as film forming ingredients, I to 12 percent- 
by weight based on the flnished varnish of water 
as an oil immiscible-water soluble polar liquid 
ink pigment 12occulating agent, and a volatile 
organic solvent for said resins and said flocculat- 
ing agent, said volatili solvent being miscible 
with the ink vehicle and containing sufficient 
coupling agent selected from the group consist- 
ing of unsubstituted monohydric alkanols having 
from 4 fo 8 carbon atoms and glycol monoethers 
having ïrom 2 to 4 carbon atoms in the glycol 
portion of the molecule and having one ïree hy- 
droxyl group and the other hydroxyl group 
etherified with an aliphatic hydrocarbon sub- 
stituent having from 2 to 4 carbon atoms to 
maintain the ingredients in solution in a single 
liquid phase. 
6. A method of varnishing over wet litho- 
graphic ink comprising, printing a pigmented 
lithographic ink on a sheet of web material and 
flocculating the ink pigment by applying over 
the wet ink a flnishing varnish containing, an 
organic solvent soluble film forming resin in 
solution in a volatile organic solvent, 1 to 12 ler 
cent by weight based on the flnished varnish of 
water as an oil immiscible-water soluble pigment 
flocculating agent, said volatile solvent being 
miscible with the ink vehicle and containing suf- 
flcient coupling agent selected from the group 
consisting of unsubstituted monohydric alkanols 
having from 4 to 3 carbon atoms and glycol 
monoethers in which the glycol portion of the 
molecule has from . to 4 carbon atoms and one 
free hydroxyl group and the other hydroxyl group 
etherified with an aliphatic hydrocarbon sub- 
stituent having from 2 to 4 carbon atoms, to 
maintain the ingredients in a single liquid phase. 
7. The method of claire 6 in which the resin 
is a synthetic resin. 
3. The method of claim 7 in which the resin 
is a polymer of a compound containing a vinyl 
group. 
9. The method of claire 3 in which the resin 
is a .copolymer of a vinyl halide and an organic 
acid vinyl ester. 
10. The method of claim 7 in which the resin 
is selected from the group consisting of alkyd 
resins, polymerized dibasic acid esters of unsatu- 
rated monohydric acohols, organic acid polyvinyl 
esters, resinous polyethers of polyhydroxy com- 
pounds, resinous condensation polymers of amines 
and aldehydes, resinous condensation polymers of 
polyvinyl alcohol and aldehydes, and copolymers 
of vinyl halides and organic acid vinyl esters. 
11. The method of claim 10 in which the resin 
is an alkyd resin. 
12. The method of claire 10 in which the resin 
is a condensation polymer of an amine and an 
aldehyde. 
13. The method of claim 10 in which the resin 
is a resinous ether of a polyhydroxy compound. 
14. The method of claire 10 in which the resin 
is a condensate of a polyvinyl alcohol and an 
aldehyde. 
15. The method of claire 6 in which the web 
material is a metal sheet. 
16. The method of claire 15 in which the metal 
sheet is tin plate. 
17. The method of claire 15 in which the metal 
sheet is steel. 
18. The method of .claire i0 in which the cou- 
pling agent is an unsubstituted monohydric al- 
kanol having from 4 fo 8 carbon atoms. 

I0 
19. The method of claim 10 in which the cou- 
pling agent is a glycol monoether having from 2 
to 4 carbon atoms in the glycol portion: of the 
molecule and having one free hydroxyl group and 
5 the other hydroxyl group etherifled with an ali- 
phatic hydrocarbon substituent having from 2 to 
4 .carbon atoms. 
20. A flnishing varnish for application over wet 
lithographic ink, said finishing varnish consist- 
10 ing of an organic solvent soluble polyvinyl eser 
of an organic acid as a film forming ingredient, 
1 to 12 per cent by weight based on the flnished 
varnish of water as an ink pigment flocculant, 
and a volatile organic solvent for said ingredient, 
15 said volatile solvent being miscible with the ink 
vehicle and containing sufficient coupling agent 
selected from the group consisting of unsubsti- 
tuted monohydric alkanols having from 4 fo 8 
carbon atoms and glycol monoethers in which 
20 the glycol portion of the molecule has from 2 to 
4 carbon atoms and one free hydroxyl group and 
the other hydroxyl group etherifled with an ali- 
phatic hydrocarbon chain having from 2 fo 4 
carbon atoms» fo maintain the ingredients in a 
25 single liquid phase. 
21. A flnishing varnish for application over wet 
lithographic ink, said flnishing varnish consist- 
ing of an organic solvent soluble resinous con- 
densation product of an amine and an aldehyde 
30 as a film forming ingredient, 1 fo 12 per cent by 
weight based on the flnished varnish of water as 
an ink pigment flocculant, and a volatile organic 
solvent for said ingredient, said volatile solvent 
being miscible with the ink vehicle and contain- 
35 ing sufficient coupling agent selected from the 
class consisting of unsubstituted monohydric 
kanols having from 4 fo 8 carbon atoms and gly- 
.col monoethers in which the glycol portion of the 
molecule has from 2 to 4 carbon atoms and one 
40 free hydroxyl group and the other hydroxyl group 
etherified with an aliphatic hydrocarbon chain 
having from 2 to 4 carbon atoms, to maintain the 
ingredients in a single liquid phase. 
22. A flnishing varnish for application over wet 
45 lithographic ink, said flnishing varnish consist- 
ing of a resinous copolymer of a vinyl halide and 
an organic acid vinyl ester as a film formlng 
ingredient, 1 to 12 per cent by weight based on 
the flnished varnish of water as an ink pigment 
0 flocculant, and a volatile organic solvent for said 
copolymer, said volatile solvent being miscible 
with the ink vehicle and containing suIficient 
coupling agent selected from the group conslst- 
ing of unsubstituted monohydric alkanols having 
55 from 4 to 8 carbon atoms and glycol monoethers 
in which the glycol portion of the molecule bas 
from 2 to 4 carbon atoms and one free hydroxyl 
group and the other hydroxyl group etherified 
with an aliphatic hydrocarbon chain having from 
60 2 to 4 earbon atoms, to maintain the ingredients 
in a single liquid phase. 
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